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An unusual way to improve
lung function in congenital
myopathies: the power of singing

Maria Rosaria Valentino, Anna Annunziata, Lidia Atripaldi, Giuseppe Fiorentino

UOC Malattie, Fisiopatologia e Riabilitazione dell’Apparato Respiratorio, Monaldi Hospital,
Naples, Italy

Congenital myopathies (CMs) are a clinically and genetically heterogeneous group of disorders
characterized by early onset weakness, hypotonia and characteristic structural abnormalities in
muscle fibres. Hypotonia and weakness can be present at birth or appear in infancy, and a static
or slowly progressive clinical course may present with muscle weakness, loss of spontaneous
movement, involuntary muscle activity, and muscle atrophy. Often patients develop a restrictive
syndrome and respiratory failure and require respiratory support

In our case, we described lung improvement and respiratory muscle training due to singing in a
young patient, affected by CMs with a poor adherence to non-invasive mechanical ventilation.
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Introduction

Respiratory insufficiency is one of the main causes of death in CMs 2. These patients
have a restrictive ventilatory pattern, hypoventilation, chronic hypercapnia, and sleep dis-
turbances. Respiratory failure is associated with increased morbidity and poor quality of
life perception 3. We describe the case of a young woman, affected by congenital miop-
athy, she had not compliance and tolerance with non-invasive mechanical ventilation or
alternative respiratory support devices. The young patient started to take singing lessons
for recreational purposes, meanwhile we were noting down the variation of her respiratory
function during the months.

Case description

Caterina, 30 years old woman with spastic tetraparesis and drug-treated epilepsy was
monitored for evaluation of daytime dyspnea in our Department. We performed pulmonary
function tests, and resulted a restrictive pattern, as attended. The patient was in treatment
with cycle of diurnal non invasive mechanical ventilation with a mouthpiece mask, because
of poor adherence with nasal mask due to claustrophobia and anxiety of not being able to
call a family member, if necessary. However, the patient complained of episodes of panic
attack, and reduced control of epilepsy. We tried to adapt the patient to alternative respi-
ratory support modalities such as Intermittent Abdominal Pressur Ventilation (IAPV) 4. The
patient reported tightness, claustrophobia, panic attacks and worsening epilepsy. There-
fore, after a few adaptation sessions, she interrupted the respiratory support.

Forced vital capacity (FVC) and forced expiratory volume in one second (FEV1) were mea-
sured with spirometer. The pulmonary function test revealed a severe reduction of respira-
tory capacity: FVC was 0.93 L (28%) and FEV1 0.91 (31%). MIP and MEP were measured,
with a value of 24 and 36. PCEF was 60 L/sec. Dyspnea was assessed with the dyspnea
VAS scale. The index has 10 numerical values, rated on a scale from 0-10, each value
corresponding to an intensity of breathlessness.
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Meanwhile, the patient decided to take private singing lessons just
for fun, as a hobby and in an attempt to relax. The program included
exercises aimed at controlling emotion and anxiety, exercises to co-
ordinate breathing, with deep inhalations and exhalations, and finally
diaphragmatic breathing exercises. The duration of the lessons was
about 1 hour.

After three months of singing lessons, the patient was reevaluated
as routinely happened at the referral centre. Spirometry showed an
improvement in diurnal respiratory function with values of FVC equal
t0 1.08 L (32%) vs 0.93 L (28%) and FEV1 equal to 1.04 L (35%)
vs 0.91 L (31%), accompanied by an improvement in occurence of
symptoms as tiredness and dyspnea.

Six months after the beginning of singing program, there was a fur-
ther improvement in pulmonary function as can be seen in the Table
| (FVC =1.21 L (86%); FEV1 = 1.15 (39%). MIP was 36, MEP was
48, PCEF was 120 L/sec (Tab. I)

We evaluated how much singing positively affected the patient’s
quality of life with a VAS scale, the score obtained on the question
“How much does singing improve your quality of life?” The value was
10, the maximum on the VAS scale.

Table I. Respiratory parameters observed pre and post Singing lessons.

FVC | FEV1 |Dyspnea| MIP | MEP | PCEF
(1t) (1t) (VAS
scale)

Pre 093 | 091 8 24 36 60
Singing
Lesson
3months | 1.08 1.04 5 32 40 100
post
6 months | 1.21 1.15 4 38 48 120
post
Discussion

Respiratory function in CMs patients is characterized by progressive
inspiratory and expiratory muscle weakness, which causes a restric-
tive respiratory syndrome 23. Singing for people with respiratory dis-
ease is perceived to be beneficial in managing dyspnoea, increasing
well-being and Quality of Life, and reducing social isolation °. In our
case we observed an unexpected improvement in respiratory func-
tion. One hypothesis to explain the improvements in lung volume is
that the application of the singing lesson could help maintain lung and
chest wall compliance, prolongs the patient’s inspiratory and expira-
tory time with an improvement in alveolar ventilation and resolution of
atelectasis. In addition, singing improves muscle strength, therefore it
could, in some cases, improve restrictive breathing patterns.

It has been developed in recent years “Singing for Lung Health”
(SLH), a rehabilitation programme borned in the UK and has become
increasingly popular, although heterogeneous singing approaches
are applied in other countries . SLH included physical, vocal and
breathing exercises, with a focus on improving strength, endurance
and flexibility of the respiratory muscles 7. The British Lung Founda-

tion initiative SLH includes systematic training of singing teachers in
lung physiology/pathophysiology and a methodological approach to
singing as a physical activity providing respiratory control °.

With regard to physical outcomes, singing may improve respiratory
muscle strength, coordination and performance; reduce hyperinfla-
tion; improve lung function; and enhance functional exercise capac-
ity 8,

The focus is on the learning of breathing control and postural tech-
niques that enable effective singing, where song is used to improve
and reduce breathlessness. Therefore it may offer an innovative and
practical means to provide insight into patient perspectives and per-
ceptions of breathlessness °'°.

In a randomised controlled trial, the SHL programme was compared
with conventional exercises training as part of a 10-week commu-
nity-based pulmonary rehabilitation programme. Based on their
findings, the authors concluded that a singing programme was not
inferior to an exercise training programme in improving functional
exercise capacity '°.

Multiple psychological well-being benefits from singing are reported
across studies, such as increases in positive mood. Patients with
lung diseases taking a singing lesson reported increased energy, am-
ateur singers sometimes report an increased sense of self-expres-
sion. Choral singers also had significantly higher scores on quanti-
tative measure of positive mood, personal growth, vitality. Temporary
increases in immune response (e.g. salivary immunoglobulin A) may
occur after choral singing. Biological stress responses such as corti-
sol or heart rate may vary in these patients ™.

Currently, there is no international consensus guideline on singing
as a training intervention for lung disease 2. While respiratory pro-
tocols for respiratory muscle tests are well defined as respiratory
management protocols for patients with neuromuscular conditions
in general '3, the specific approach to respiratory treatment in CMs
is not standardized yet 2. In fact, there are limited data on the natural
history of changes in pulmonary function over time in patients with
CMs; furthermore the clinical presentation of respiratory involve-
ment varies between patients with different pathologies. Therefore
the management protocols for respiratory care in these patients vary
based on the patient’s muscle weakness '3,

Pulmonary rehabilitation is a cornerstone in pulmonary diseases

Figure 1. Caterina and her teacher during a singing lesson.
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management. However, pulmonary rehabilation adherence is gener-
ally low, and barriers include availability, economic issues, motivation
and an inability to attend or perform physical training .

Therefore, alternative, evidence-based pulmonary rehabilitation
activities are required. Singing may have benefits for quality of life
(QoL), respiratory control and well-being, but the impact on the pul-
monary rehabilitation key outcome, physical exercise capacity, is still
uncertain. Singing is also proposed to improve diaphragmatic control,
and further study are necessary.
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